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(54) BUS REPEATING EQUIPMENT 
(57)Abstract: 

PURPOSE: To access to an input/output device without 
directly interposing a processor. 
CONSTITUTION: A bus repeating circuit 32 which 
changes one bus cycle Into the other bus cycle and a 
mode register 35 which sv/itches its operation mode to a 
normal mode wherein bus repeating is performed or' a 
peripheral device direct a<;cess mode wherein a 
peripheral equipment is directly accessed to are 
arranged between a system bus 1 1 to which the 
processor and a mair* storage device are connected and 
an extension bus 21 to which the peripheral equipment is ' 
connected. Further, the bus repeating equipment 31 is 
equipped with a DMA circuit part 34 which accesses to 
the main storage device while the operation mode is 
switched to the latter mode and an address selection 
part 33 which outputs address information on the 
peripheral equipment connected to the extension bus 21 
on the basis of data from the main storage device which 
are obtained by the DMA circuit part 34. Then, the bus 

repeating equipment 31 is enabled to access to the input/output device by itself. 
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:i (t) D M A tci J; o r &ix&3a«g(a©f'-:? ^|:Sj»|p 

S5Sa:/D y f-)ii' b ® T ^ * ;x i o •cgfii!^^ - 

F^^'«;:«: ijit'tT ? its-*" y-H" k mmmiM.mr ^ so 

[000 1] 30 
t0002l 

gfctt, DMA {^AX^ir \':^'^^rfr^y.) 'tVX<r) 
^' -fe "C t ^ t O L T V 

10 0 0 31 01 0(4, %m:%tr^i^^'--^'¥mm.h 

2 1 ^2-aiNtf5AW^SSei 5! -1 5ii 



[0 0 0 4J 5/;*TA(0«|flEtj:o-CH:S:*<Ci-''! 
[0 0 0 51 i©*?sS:9*«-!i'eaii';!^5='ATs *2S8'-5 

[0 0 0 6] CICJJ; 5?3:~>';^7'AT?tts y'n-fej/ihiS 
©r -fe ;^ **te3g^'« 2 1 (^81^ S itfc^ 2 N tf? A 

[ 0 0 0 7 1 [g 1 1 tt, i©ti§5|e®7'~#'^ta2f'>-:^?' A 
I ::33 it 5 t'X r ;^ te 5 vHtim^^:^ lc« *vt 'Sg 

1i!f'tS^:-'-«>(-7?i^'i:'S:S (Elf ''CPU" tUXf* 

W (B) e::g5Lfcj;5trKv^;^M2-:/{?# (a 

2. (IHEl (.'^) © "ADR" ) , 
J 0 0 0 8 J i^?^T-Ay<^ i 1 ±iC^«feS*VTVi§:^iS! 
:PiStt^1S^j» 1 3 , i2E«S?S 1 4 , ?g 1 (;5At«*$ia 

u-^/SSeti^^ ^D-7'^<^;'!:T Kw;^ti2:-3T 

MMn^Tf'^T.^ixii.zt^miv^ mm 

(/^) ® "DATA" ) 5*&^(J:i*. 
ti&^;*5i|iSTtfc^;^-t?r^'/y y-:^ (ack) ^-^ 

[0 0 0 9J ^tc, t(;5e^^J^2 1 ti^Stc^^^^AWA^I 
p-fes'f-t±#-^4r7 3iy9' (FETCH ) (DEC ) 

^^IrSfT^s (EXECUTE ) c:a;-e, ^^;i<=fii^®x eic 
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JE>s SiPSifcH:^ 1 1 "^J^* Lfe Jr. ti 1 2 0(Df--f ^ A'OM 
OI#IWI«l!8M:«<«!-oTV%S, 

**.'-*;>i'^;=^^'t/<t6 (Eir "bb" tLTrs^f. ) <. 

KTKt-^^JS^KB-r/^g^ (AS) ^-mtX, 7 

:^4rti!:5i-'<:>^2 ittiiaj-ra (laa m <r> "ad 

R" ) , 

[0 0 11] ^2~S5noAA;^;^Ei sir <^ 

ii, (151® (5") <0 "DATA" ) ®»tiX;e).^ 

fO 0 1 2} 

•CIS , ::.<oiim^ < $riK^^ i f 5 v ^ ^ 

*ve.A«:^ss 1 s t:a^^cLXfii(l^^^'t-2. i t *sffl!«f fc 
{0 0 1 s] ^^^-^^^^(^vBWttv 7•p•ts/i^*i6c^« 

10014] 

T^''fe;:*i-:&DMAi:, ;:(0DMA{CioT#^;h'5ttE 



lo 0 1 sj i-)&fcfeaj««x jattflojgWTttv K 

[0 0 16] Si53^«2jB«»^|qt(4. T'p-feyf-.iSj: 

«i#*®ic i r 'I'^^g^xiliS'co^^ cfJi^ia 
:•>- 1^*^ ?> «^j£<?> r ^ -fe ;^ i;: J:; o xSfif^-t - K 4r/^:i^ f 
Jfctft^Xt*. 0MA;6S±g816aiSt:r*"te;^l,r;g52l^ 

la* <o;?aa^tS4r r ^' -fe ;^ X t S J: ? fc/j; 
[00 18] 

to 0 1 9] /'^:^'^mm^<om.m 

[0 0 2 01 02tt. *«ISacO-3?%^lcteFt$-''«^4' 
ritOXfoS, Hi 0 t|ai-*?:^fc(4|l-(Di?-t$:#UX 
5 {:*lllS^JX'tt/'<:^4' m^gs 1 *m^(r>^fi.h^n 
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[ 0 0 2 1 ] 0 1 »i. *KK»-*lftWt-*59-5-'^:!^«f 

i/:n^j>,A7. 1 1 4-iiC'rffi;^jia«^i 4 (Hi o# 

fflSijE) 15 (ElO^M) «»&K«®t>tf&*T^-fe:x 
[0 0 2 2] -t-KUi^Jsi^fajasH. /<:^'p«ISgS3 

X.ttx S12K/T^L.te:i^n^yi)-i 2«s*>-KV-t>;*^'a! 

[0 0 2 3] /•<;^ 4»«BCT J,fe6<])fei6flS: 

[00 24] IS 3 **lia{*l«^S;^ fS^flO J.-*f:a<) so 

If-'So afc. fcaS^^^T K-V';«. ■ •r-:?!S2 l»a li, m 

EPt^/< J/ 7 r J* * y i ur cOjSi 2 05 r K V;^/-< y 7 y 4 
3*>J:U!?|-2(0r-*'^^yy7 4 4iilK8E^<*v-CV-S, 
[0 0 2 5] i^XxA^<?^«iJ«l Ic tt. MKOPth 

r-kr^'4 7f=g§gSSHTV^.£.<, r-K'^' (arbiter) 
-^/^y y r 4 2 ttr FL'i^SI^ElK (MUX) 5 50 



^mkis^'b'k.tXliJMhW^ (I/O) MMU5 24' 
£A±<0«'@l«i4l~4 8. 5 1, S 2t/'5;^-9^^i?yKC 

2K±i br*t*St«®K»^Tfc«. 

[0026] ;::*vfc*f UT, ifSSEEs i rtfc*Jit 

SSk:, DMAIOS5 6j)S@llCte(1'SDMAiief1l3 

h/*!l7'^isx«:ff5»i®±3Sig36El4 (02) 
[0 0 2 7] Er4Bv hji^yr^-te^tirSIS 

^.•^i:o■cv^5. r.<i>i»>5iEt«»»tts *-Ki'«y;^!i'5 

[0 0 2 8] J:Jn?7'Kt';^it«6 2tt, tfcJR/XJ^ai 
v;^ (ABBKESS ) tmoy^^:^ (TYPE) *iJ:t)fte2l 

r Kv;^^ lAo (lis) ©tfy htswse^ss 

l-i6*S3 2 ITS' >-Tfc-?fcai&-i£:f3;, T FV';«««ia6 3 
^mm-^r h'UT, (ADDRESS ) »3 2 hTfiS^iS 

ii 0 0 2 9 ] ^^■!>m^ 6 s ft, tesg/^;;^ 2 1 imm^ 

I'jeSr. /■^^'I'iSiiiluSS 1 FL'i^;^^' 5 S (igfjf 

»f K (J^TD I OA (^^'-r U;?' h • I /O ■ 7^"fe 

10 0 3 0] '^s\!:m'^x^<:^<pmmn<owsmmm f 

I o?x-^'/^s'7r 4 2t:i^<a*tvfc9'-^'KJg^v>T 
>E— Fl'i^;i^4'5 5(;iD I OA) S^tfC 
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>:>»»«ESSg3 1(4*'-Kui?i^^'5 6fc#fifl«i^-CV^e (ADR) *S2SW§il5ii:te)S:5. 

Sl4®«)«rKW;^SrrKW-;*«)»ISlK5 1»i:ilJ3!7-t tt^^O^^^^ $v-/t'r^'/y y5?«-f-«r3gilS'tS. - 

[003 1] ^^^fiiaiias liiVJ^'5=^A/<!?ti rix;^9'A>'«;»:l 1 J:R:JHi!fe3lDai**v«r itiAiS. 

»i-«is a?l»7'KW'J^^<?':^r4 1ttCi(;>TKW^< ^.©Ea-i?»iSSl*B<09*«-^'iffilDATAa>o»:{j:. » 

5'/«s,7746*'>&f*''<3i-«'J«^i:L-tr!«}.g5)5:y Kv-;^ [00371 (*) ~ W a, •'-«?;1'm^Es i. 

;^ h P'-:7'{S# (ASfiS-H-) i^9imm^'>k'yy^'7-i><^'^ *s*2:5g/<x 2 i ^W^LtMimiM^^^-f^itt>(r>h 

^^j^^w^'/wi^-J'^'-J-sasejjWDMAiisSseici: a ifc^Lx^;^!?!:**) (Wt- "bb** i: ux* 
oT = >'ff-^^'*<x«. fc#5:U ^iriW<o9^^>i^ ) s »2(D;*Ki3>-y^^s'7r4 8M:lSlia 1^: 

[0 0 3 21 J:©J:5i!:ur*^Bl^Ei4lrM1-«r 2ic fcW^tS. iifitKv as (^) i?*tfcJ; 

»ai4d>.&*OJSi§:iL.-C7#'y Dyi* (ACK) « roT K^^^tts ft-teSiB^ Lfc J; p fc^ 1 0?'-^.'^ 
'<Ptt}>^(a3 1»^<it)riy^!)s'i> 20 y:77-4 2^^f,^ie.nfc7'-i!'ffi«DATACDSrAtli^) 

{g■g•4•«l«5>^^^B-'7'-•<y5r4e4'^l•tT^ftI!^ iiSiSMMUS 2-e^^Lfci®t?*,5. fe§g/<;^2lic 

4f^'?S>7r4 2T?9f^Lfc8\ *>-KUi^:^iJ!'5 5j>i ^ >) -;/t>«-?-*S5Si3SS^tr t fcfe {ISlil (^) ) > 

fetfjy Ki'^^fl^MW^^fcar^VNT. y?Fl,fe i tte36/^^ 2 l Kttl;»3S*vfcf-^'1ff^«DATA(J) 

J:h/*rAttfAaEgMMU 6 2 tt^ feSS^-^:^ 2 1 [0038] >-<;^»^ 

^©7 |[0 0 3 9] -'<J^4>iBSSl3 ItfJ't'^i UfSSfife 

[0033] r <or K vy^Wfhimi'tiit.'X'^. -'^^ ■t5.'^^f--Y ^A'S^— ir>'1>-©jmc4<i*<»^«riM?^'f 

«^*i^^tA^tl:^S»-*t-fSf■'f ^'/^4r6a*^;^•^^5<, * i iijg i *3i:t;^2 co^j<.c5' 7 l < , 7i2 fc. 

fc^ t!i:?S/^;jii2 iK3t-r5rti.feo^''C -'■^^ ^t;^2o;^w-:^7 2. . 722 tti-pTflf^^h-X 

•»>--Y;i'A';^--^ry-9-S 3te.tt;<DMA[a^5 8t£j:or l-^S^ Xnfctt, A:^(OfiffTe^t04«l£*£-M{L**2'''.^ 

[0 0 3 41 ^^:^«Sfi3ifi, ^.tt€)<D-|^^^'/^ [004 1] y'? 21 ta. ■:^;!^rA 

[0 0 3 5] lastt, tJ;5i^'<7.{c:>!!H-^T#'-fe?;^'--(' 5 ir-f--<^'/v*0S*&c5*, t-MmT-f^kmi^-^i 

>'-i/'%:^f^L1th<f)-^M. ill lfcM(5L-CV>^. 4^r^X©x^-7'7 2i tMttltS. l^;2<^-^:^4' 7 

ifeSi: (laia-t? "BB" i: L.-r5i5:i-« ) . JiHt-^7 5!r i'oT '(be»lS*t». ^2(Dv 

nv_7'Xy7T4 6fir K^:?;:=^ hP— (ASe y;^i'7l2 H:DMAIIllS5 6tJ:5itL-T«^7<S;-*7 6!|r^ 

i^) »'y:?^yA/<i;j5!,i i±T«r K^^IWi^fex-t? [0 04 2J ^2<0;*V-;?'7 22 ii. 1 'i^-'^^*' 7 
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[0043] it^T?, 4S--'<^ii 2 1<nT'-fht' 
-J^ay (arbitration ; 88f?) tt, UStii^Lfcr- 

^^4 71 . 4 7* d^bsSl-ori^S. lSl"07'-'f*'4 7 

•eDMABI»6 6i:«l<^>-^;'i^'7 li »3S>.trfc*, 
2oy— E*!?4 72 ti:ig2«>-*Jt# 7 l2 iOi5.7)S!)j73; 

;*hi-5ii:0sr§«, i*i,&(oy-»^*4 7i , 4 7 
2 tt. 5)i^=::3;^•(n■^7 9l -7 9j ^SrS^t»f9^ IWE 

^bif'^^'f^S^S li ~8lj «rig»UX. DMAHIS 
5 6*>2.V'>tt»l*fc(ilg2*:>>s!-7^:»7 li , 7 12 {j: 
L'T-"':* offiffl «rSF^ t ^ i. 1 <£ 5 « 
[0044] Ci«>i 5 ^i^^;^-fl-'t' ^J^/W^-^r 3 i ^ 

gl 6t::*I-L-C7'i' f (write ) 7■^^2::^^^T5 

72i f4*li0^^l-B-:J'/'<->7y4 6 (03) ;i)^bT 

^i:^im.Zt (Y) s -tfiOTKV-^^SrSlOr H-U-;^ 
lt7 j'5'^-t'5 (J^.'TS'J^S 1 0 2) . 

h&h (i5 7^->''?*S 1 0 3 ; Y) . ^i'f-Lter KW';^ 
09-1' Hg-t5i«-fey ^$^^T^'>5*>'i^5i>^«^^*y:i'i- 
S (X7'-;y:?'S 1 0 4) „ 
[0 046] ^-l- hfs#dS-fe-> ^SI^XV^fc?i#(i^* 

(Y) . f^hf--<i'n^xh^t&^£i.x. ^-9^% 

l^f~^y<^y:^Yd2 (113) \^=7V^Ls ^1<0:^ 
h B y y :f 4 6 iS^ 6) r ^ y y y i'ii 
(:^9'-;/:rS 10 5). -^-LT. %20-??^^7 li 

t^Si-iCi^tS (;^5"j'7'S 10 6). 
[0 0 4 7] -^r, ^^^'s-ys 1 0 4-C7-1' 
y f$ttTV>^t)b=«-cfcm-6-i^W: (N) , ^2 0'^P^^'7 

5 (ptyi'P's 1 0 7) <, -tL-t, ^fi&A:7.2 I fc^St 

S108 : Y) , 1^\(0~f-9y^vyri2i)^h'f~^ 
•mti-t^km:.. ^i®;^M3"y'-'^y77 4 6Z)^fo 



10 0 4 8] mv.'><:^'>-^^y'^Vi)^^fm<0^«>^ 
ix.^^, |g2«>'r3t#7 l8 n.'^'i ■9 Mz-^\yxm 
J&fi-f r S^SttltSi: C^f s'7'S20l : Y) , 

a(«)y'-li"^r4 74 |CS!H,Ty^*;^h^-t7 9j %ttl 
;^3LT:«;Sg/<;^2lSr||*1-5 (j^T^y^/S 2 0 2) , 

©**ffi;^U iaiBHJ:S»2«»yKi'^^^<y7r4 3!ii»fe 
rKi';^«rta;^1-5 (;i^T s':?'s 2 0 4) , 
[O0 4d]»:i£v 9s'f'LfcrKwp<;»9-i' l-W^S? 

3^3 2 0 S ; Y) , 9^" f>f--l':{';Vi:^;fcf» ^Ut, 

IS20f^-^'^<<>7r4 4^&9*~i?4riaAt-« C^^y- 
->'7'S2 0 6), ^2®;^ l-P-:?'/<s/77 4 

3MLfc?> (;^yj'7'S20 7 ; Y) . ^I'^* i'/WJi&T 
20 «-f-7 4|rlSi®:^u— :/7 2i fc^itHtS Cs^ryT* 
S208) „ 

[0 0 5 0] IKV>T^ja^^a>'^ Krr7^;^*-K 
-i?i±, ya•fes/■i^^ 2*S:;0'**"f. /^;:'-4'^^Ss l*£ 

i[0 0 5 1] rtutcStUr, X'5i's/7'S 2 0 5t?9i' h 
■fi^iilJ*-;' K^iHXVs/iiJ.oj^^-g-tE:}* (N) . S2iO> 
30 h P -y^^ 7 r 4 8 T'T * y y i'is-i-cosiaslrii; 
•sat (:x^y7'S 2 0 9) . iti,;!)Si!iS£ tfcS#;St?p2 

£ 2 10) . -tLT, r FU-7.xhP-y<g-f-«ffiA& 

1:0 0 5 23 09(1. DMAEIiiScoibl^co^^S'lKtoL 
■k\(DXh^„ DMAliIgS5 6l*^— KVJ>:^iif5 5 

{US) tcflfjiatfeD lOAifyhiA^-fey ^^;t^5.^D■lt: 
#^t. -fery f^;?T,fcf> (;^T->:='S301 ; Y) , y 
■i-^jj; hfB-^7 9i \^tr>X'y:^fi^A^\ l%y ^'--c 

■A^::ii%\miXi^fyVi?-%8 1i &Ml-X.'<:>~<om.^ 
SSTWI-St (X^yT'SSOS) . ->';^7'A/<;*^ 1 1 

lS;li^.5^ ft'-:^/^y^r4 6 (S 3) *=.fcr Kl-p;.?; 

¥V>-y^yy74, l*^e>^-KU'v?;^:J'5 Sfc^j^^jh,' 
TV<57 S't'JJ^^Stbj^j^h.?) (:^-x->:/S 3 0 4) , 
[0 0 5 31 -©*^*St?Mi®;xbD-7'/'«s/:3'7 4 6 

so 30 5 ; Y) . Jgli»>9*--:J'-'-?y77'42«)5i(?>7'-^ 
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(7) 

11 

5 1 ifi:i0^M.X'W ^ # A feii., * 1 y 7 r 

[00641 rO^g, »l«>3^M»-':^^<:s^7746:6^ 

?i C^^'yrSSl 1) , i(0«[©?P2©>r^#7l2 
100661 

Sr3E*» 0 > r K l';*»«EBl:<i*gi:(J: i -o T35 2 «>*JS 
7'p*s-1»-<!)iafaS*bS:«i®/^3^i:yi5'-fe^^ar#lt)!3;S 

[0 0 5 61 -^Vt, '5t3R«2S;!R»IS?flti:i*i.}f. ift* 
l@IEl01!i!^>'/i%89l 



»B32]Z6-9 6 0 0 3 

12 

9*'-;ii'te)SJ^;»7^A©flt»ft%«*?Lfc'V?;f'Aflf fifes -e 

[@4] **«;flil«OiSa*S3SE<=:3Sft*f-tJ'7:«r- 

[05] *ssis«!i©i!i;S6-^;^KSft-«rt>-fe3^4''<? 
[@ 7 1 #il*<fiiT^<:x >^--J-:^■!^«^>*^^^af^«3«KH 

[081 ;|?3a6«Sn?^'<!j;V— >'y<!K0^|i!|^iafl^OSSEH 
[@ 9 ) **Jt[«TDMA|5iSSO»f^«!5«i=-**to L 

[H 1 01 ^**^lsBSi^fc><!;^■^>laisatti:i^^-4:ffl^^ 

[01 ll tStSEW^f-^^ESf^^^^Afc^WS^iSfa 
[!!?*«5aMl 

5*-#i«s> iic -t/y^TJ»^:!^mmi. 

J/*, 14-*SE«l|iei. IS. - (S/;^yA/'S;x{i 

i?» Affl^aifs. 1 62 -1 5i( -• (im^^i^mo) a 
aa-TKUT^SRSPs 3 4-DMAiagasti, ss--* 

-KV-i*:^*'*?, 4 1 •••»l©TKi':^^^>>'7r> 4 2 
'••^ic^x-^'/^5':7ts 4 3-^g2WTF^^^V7' 
5^ 4 4-^2«9'^^'/<S':77. 4 6'-Jfe-l(0;:«L}>a 
-T'^^is'^r, 4 7-T-f^', 4 8-?S2<OP^ fH- 

FVi?^;?. 5 6-DMAElSs 7 1i 

7 12 •"IB2©-^;^^'. 7 2j "<J^io;^hP- 
7 22 -fS2<DP^U--f 
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